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The Effect of Sugarcane Production
On Nutrient Contents of Mhoon
And Jeanerette Silt Loams
Laron E. Golden^
INTRODUCTION
The amount of information available concerning the long-term
effect of sugarcane production in Louisiana on nutrient contents of
soils has been limited. Earlier work in Louisiana {13, 14, 17, 18,
29)'^ was concerned with total uptake of nutrients by sugarcane, the
quantities removed from soils in millable cane and accompanying
trash, and nitrogen (N) loss by burning cane in heap rows prior to
hauling the cane to sugar factories.
Work previously conducted to determine the effect of sugarcane
production on soil nutrients {10) was not accomplished over a suf-
ficient period of time for trends to be established. Published data
have often been incomplete since total amounts of the nutrient
elements were not determined in soils under investigation and amounts
removed in crops were not ascertained.
This study was made during the period 1959-1973, to determine
the effect of a relatively common practice in Louisiana, fertilization
of sugarcane with recommended rates of N, on macronutrient and
organic carbon (C) contents of soils and on soil reaction (pH). The
study was conducted on Mhoon silt loam and Jeanerette silt loam,
two of the more important soil types on which cane is grown in Lou-
isiana.
REVIEW OF LITERATURE
Salter et al. {30) reported losses in organic matter from unferti-
lized soil plots in Ohio after cropping to corn for 32 years. At the
beginning of the period the soil contained 17.5 tons of organic matter,
and at the end of the period it contained 6.4 tons of organic matter
per acre.
In Louisiana, Tusneem and Patrick {31) presented data which
showed large losses of total N from Crowley silt loam during succes-
sive cycles of submergence and drying. During a 120-day period the
losses in total N were 14 to 16%, and well above 80% of the total
^Associate Professor, Department of Agronomy.
^Italic numbers in parentheses refer to Literature Cited, page 46.
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loss occurred during die first two cycles, or within a period of 60 to 80
days.
Following five years of Ivsimeter studies, jacobson et al. (22)
reported that 95% of N leached from the soil was lost during the first
six months after the fertilizer application. \Villis {3-f). in Louisiana,
reported that, from a six-vear study on Richland silt loam, the X
brouf^ht down to the soil in rainwater annually varied from 4.0 to 13.3
pounds and averaged 9.4 pounds per acre. The X losses by leaching
varied from 2.0 to 95.4 pounds per acre per year. Losses were re-
duced bv the presence of continuous cover.
Patrick et al. (26) found during a six-year study that even though
40 pounds of fertilizer X per acre applied to Commerce soil annually
increased vield of cotton over that obtained from the check plots, the
greater crop residue turned under had little effect in increasing or
maintaining the soil's supply of organic matter. Wagner and Smith
(52). in laboratory studies, stated that losses by volatilization of added
fertilizer X mav range up to 85% of the added X.
Haas et al'. (i^) made a studv of the effect of cropping on the C
and X contents of soil at 14 locations in the Great Plains. The period
of cropping ranged from 30 to 43 years, and the X losses varied from
24 to 60%. with an average loss of 39%, over a 36-year period. Studies
bv Giddens (9) sho^ved that the organic matter and X content of
Georgia soils were rapidlv reduced bv cultivation. A 57%, loss in
organic matter occurred ^sith 25 or more years of culti\ation. The X
content was reduced from 2.695 to 1.659 pounds per acre. Most of
the organic C from a 20-ton application of easily decomposable or-
ganic matter was lost from a cultivated Cecil soil in 24 months.
Sulphur (S) is one of the elements essential for crop growth. Bonnet
(5) found that S plaved an important role in sugarcane produc-
tion in Puerto Rico. He observed that the application of 300 pounds
of S per acre in S-deficient areas produced highlv significant increases
in vield of cane.
The "Soir' S was defined by Bardslev and Lancaster (2) as the
coml^ined organic, oxidizable inorganic and soluble sulphate S m soils.
Golden (72). in a studv of soils cropped to sugarcane in Loiusiana.
found that the "Soir" S content \aried from 101 to 387 ppm m the A
horizon and Irom 66 to 267 ppni ni the B horizon. Soluble S varied trom
3.1 to 20.4 ppm in the A hori/on and trom 2.9 to 3().2 ppm in the B
horizon.
Ensminger {8) reported a studv on the effect of SO2 and other
steam plant effluents on soils and plants in the Muscle Shoals area.
Alabama, as a cooperative project \vith lA'A. Results of the study
showed that S brought down in rainwater in the Shoals area a\eraged
5 pounds per acre per vear prior to operation of a steam electric
power plant near Tuscumbia. Operation of the steam plant approxi-
mately doubled the amount of S in rainwater. He stated that sulfate
is retained to a certain extent by most soils. Subsurface layers usually
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contain more sulfate and are capable of adsorbing more sulfate
than surface layers. Light-textured soils usually do not contain sulfate or
show a capacity to adsorb sulfate.
Byrnside and Sturgis (7), determined the total, organic and ad-
sorbed phosphorus (P) in soils of the sugarcane area of Louisiana.
They observed that a relatively higher percentage of the P is in
organic form in soils low in total P, but the organic fraction ap-
parently supplies relatively little a(vailah)le P.
Golden and Ricaud (7 7) concluded that the total amount of P in
soils cropped to sugarcane in Louisiana is seriously low when com-
pared with the rate of removal by the sugarcane crop. Even in the
more fertile soils, P may become depleted to a critical degree within
a few decades.
Golden (72) found from a study with several P extractants that
correlation coefficients between data showing yield response to normal
superphosphate and extractable P were generally low, due possibly
to differences in the effect of the S in normal superphosphate on yield
of sugarcane at the various locations.
Millar {24) reported that, although losses of P from the soil in
drainage water seldom exceed 0.9 pound per acre annually, heavy
losses of P occur through erosion because it is contained largely in
the organic matter and smaller-sized soil particles. Working with seven
loamy sand soils in Australia during a seven-year period, Ozanne et al.
(25) found that the average loss of P in the top four inches of soil
was 49% of the average amount of P applied, 146 pounds per acre. A
further study of three of the soils indicated more loss of P from the
next eight inches below the top four inches than was lost from the
top four inches of soil.
During a long-term study at Lawton, Oklahoma, Haas et al. {20)
observed that a period of 31 years of continuous row crops was asso-
ciated with a decrease of 36% in the the total P content of the top-
soil. The study further showed that losses of total P in soils of northern
states due to cropping were less than losses in states farther south.
Ricaud {28) reported a highly significant negative relationship be-
tween potassium (K) extractable from the soil and response of
sugarcane to fertilizer K. Golden and Ricaud {16) reported in 1967
that yields of sugarcane in Louisiana due to fertilizer N, P and K
equalled 33.6% increase, or 25% of the total production. They ob-
served that there was some depletion of available nutrients in the soil
during the cycle of plant and stubble crops.
The calcium (Ca) and magnesium (Mg) contents of sugarcane and
of soils in Louisiana on which sugarcane is grown were found to be
substantially in excess of minimum amounts considered nutritionally
necessary for good cane growth (77). There appeared to be no detri-
mental effect or imbalance of nutrient uptake by sugarcane created
by high amounts of Ga and Mg in Louisiana soils.
Joshi and Zende (23) reported results from a long-term experi-
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merit in India on the effects of 337 kilograms of N per hectare on
sugarcane in different combinations of organic and inorganic forms
in the presence and absence of compost. They found that there was
a small but consistent fall in pH in both the compost and no-compost
series.
In a study of soil oxygen content and root development of sugar-
cane in six major soil types of the sugarcane producing areas of
Louisiana, Patrick et al. (27) reported that in late September only a
small amount of roots occurred at depths lower than 30 inches in
the soil profile irrespective of oxygen content at those depths. In work
related to yields of roots and below-ground stubble of sugarcane,
Golden (75) found that 67, 28 and 5% of the roots obtained at harvest
were contained in the soil profile at depths of 0-6, 6-12 and 12-24
inches, respectively. In a different study (13), data concerning rates of
uptake of fertilizer P by sugarcane from 6-, 12- and 18-inch depths indi-
cated that, early in the growing season, roots developed vertically in
greater number and activity than they did laterally, but by the latter
part of July the amounts of fertilizer P uptake from the three depths
were approximately equal.
MATERIALS AND METHODS
Soils Sampled
Soil samples collected for analysis in this study were obtained from
a Mhoon silt loam on Little Texas Plantation in Assumption Parish
and a Jeanerette silt loam on Alice "B" Plantation in St. Mary Parish.
Soils of the Mhoon and Jeanerette series have been classed as Recent
Mississippi River alluvium. Soils of the Mhoon series occupy level to
nearly level areas generally adjacent to the Mississippi River and
Bayou Lafourche. Soils of the Jeanerette series occupy level to the
nearly level areas on low terraces generally in the vicinity of Bayou
Teche.
Topsoil samples were obtained at each location from a depth of
4-8 inches from the average level of the row ridge along a 20-foot
segment of row in early spring, at midseason and at harvest, or at
intervals of about four months, during each of 10 years w^hen sugar-
cane was grown. Sampling of the Mhoon topsoil occurred from
1960 to 1973, and sampling of the Jeanerette topsoil occurred from
1959 to 1972. Since fertilizer N was placed in bands approximately
30 inches apart on each side of the row, probes with the sampling
tool were restricted to an area that did not extend more than 8-10
inches laterally from the row line. At each location, sampling was ini-
tiated when a fertilizer experiment was also initiated on the area.
Measurements from permanent ditches to the sampling sites were
made in order that sampling during cycles of crops following fallow
years could be accomplished at sites previously sampled. The location
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of rows never varied laterally more than three feet from row loca-
tions in previous cycles of crops. The 20-foot segment of row from
which samples were obtained at each site was located with the nearer
end 15 feet from a quarter drain.
Soil samples were also obtained from each site from depths of
14-18 inches and 24-28 inches from the row ridge. At these lower
depths, samples were taken during a period of about eight months at
the beginning and at the end of the study.
A diagram of the soil profile showing the three horizons is shown
in Figure 1. The row ridge at each location varied from about 9 to
13 inches in height above the middles. It was considered that samples
from the 4-8-inch depth represented about 2,000,000 pounds of top-
soil, the samples from the 14-18-inch depth represented about 3,000,000
pounds of B-horizon soil, and the samples from the 24-28-inch depth
represented about 3,000,000 pounds of C-horizon soil or soil material.
Tables 1 and 2 show topsoil sample number, year, variety, age of
cane, sampling period, N applied and yield of cane grown on Mhoon
and Jeanerette silt loam soils. Table 3 shows soil sample number and
sampling period in B and C horizons of both soil types.
Soil Analysis Procedures
Organic C was determined by the Walkley-Black {33) "wet-
combustion" method, and total N was determined according to the
modified method of Bremner (5). "Soil" S was determined by the
method of Bardsley and Lancaster (2), and extractable S values
were obtained by use of the method of Bardsley and Lancaster modi-
fied to extract larger quantities of sulphate S (7).
The soil samples were analyzed for total P, K, Ca and Mg accord-
ing to a modification of the method of Jackson (21). Extractable P
was determined by using modified Bray 1 and modified Bray 2 methods
(4). Extractable K, Ca and Mg were determined by the method of
Brupbacher et al. (6).
Solutions used for extracting P, K, Ca, Mg and S were maintained
Rt2b°C {10).
The pH values from the soil samples were obtained by use of a
Beckman Zeromatic pH meter.
Statistical Analyses
Statistical analyses were used to obtain correlation coefficients
and regression equations for the relationships between topsoil sampling
periods, or sequential periods from the beginning to the end of the
study, and soil chemical properties of the Mhoon and Jeanerette soils.
Correlation coefficients among soil chemical properties of both topsoils
were also obtained. The means and the least significant differences
(LSD) of the chemical properties were calculated for the B and C
horizons of both soil types.
10
Table 1. Topsoil sample number, sampling period, fertilization
and yield of cane on Mhoon silt loam.
Topsoil
sample
no
.
Year Variety
Class (age)
of cane
Sampling
period
Nl/
applied Yield
lb/A Net tons/A
1
2
3
1960 CP52-68 Plant Early spring
Midseason
At harvest
80 33
4
5
6
1961 CP52-68 First stubble Early spring
Midseason
At harvest
120 30
7
8
9
1962 CP52-68 Second stubble Early spring
Midseason
At harvest
120 17
10
11
12
1964 CP52-68 Plant Early spring
Midseason
At harvest
120 35
13
14
15
1965 CP52-68 First stubble Early spring
Midseason
At harvest
160 31
16
17
18
1966 CP52-68 Second stubble Early spring
Midseason
At harvest
160 26
19
20
21
1968 CP52-68 Plant Early spring
Midseason
At harvest
120 29
22
23
24
1969 CP52-68 First stubble Early spring
Midseason
At harvest
160 27
25
26
27
1971 CP48-103 Plant Early spring
Mid season
At harvest
120 29
28
29
30
1972 CP48-103 First stubble Early spring
Midseason
At harvest
160 30
1./ Sources
:
1960-62, ammonium nitrate;
,
1964-72, aqua ammonia
.
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Table 2. Topsoil sample number, sampling period, fertilization
and yield of cane on Jeanerette silt loara.
Topsoil
sample
no
.
Year Variety
Class (age)
of cane
Sampling
period
Nl/
applied Yield
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
1959 NCo310
1960 NCo310
1961 NCo310
Plant
First stubble
Second stubble
1963 CP36-105 Plant
1964 CP36-105 First stubble
1965 CP36-105 Second stubble
1967 CP52-68 Plant
1968 CP52-68 First stubble
1970 CP52-68 Plant
1971 CP52-68 First stubble
Early spring
Midseason
At harvest
Early spring
Midseason
At harvest
Early spring
Midseason
At harvest
Early spring
Midseason
At harvest
Early spring
Midseason
At harvest
Early spring
Midseason
At harvest
Early spring
Midseason
At harvest
Early spring
Midseason
At harvest
Early spring
Midseason
At harvest
Early spring
Midseason
At harvest
lb/A
80
120
120
120
160
160
120
160
120
160
Net tons/A
32
27
27
35
31
32
29
28
27
26
1/ Sources: 1959-60, ammonium nitrate; 1961-71, anhydrous ammonia
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Table 3. Soil sample number and sampling period in B and C horizons
of Mhoon and Jeanerette silt loam soils.
Sample no. Sampling Sample no. Sampling
B hor. C hor. Year period B hor. C hor . Year period
Mhoon silt loam
A1OL / u Early spring Q 7 lUo 1 n "7 o Midseason
62 71 1960 Early spring 98 107 1972 Midseason
63 72 1960 Early spring 99 108 1972 Midseason
64 73 1960 Midseason 100 109 1972 At harvest
65 74 1960 Midseason 101 110 1972 At harvest
66 75 1960 Midseason 102 111 1972 At harvest
67 76 1960 At harvest 103 112 1973 Early spring
68 77 1960 At harvest 104 113 1973 Early spring
69 78 1960 At harvest 105 114 1973 Early spring
Jeanerette s;ilt loam
79 88 1959 Early spring 115 124 1972 Midseason
80 89 1959 Early spring 116 125 1972 Midseason
81 90 1959 Early spring 117 126 1972 Midseason
82 91 1959 Midseason 118 127 1972 At harvest
83 92 1959 Midseason 119 128 1972 At harvest
84 93 1959 Midseason 120 129 1972 At harvest
85 94 1959 At harvest 121 130 1973 Early spring
86 95 1959 At harvest 122 131 1973 Early spring
87 96 1959 At harvest 123 132 1973 Early spring
RESULTS AND DISCUSSION
Results of chemical analyses of samples collected from the
Mhoon and Jeanerette soils and statistical information obtained from
the data are summarized in Tables 4 through 9 and in Figures 2
through 7. l^ables 10 through 17, in the Appendix, contain detailed
results obtained from chemical analysis of individual samples. In
Figures 2 through 7, sampling periods 1, 4, 7, 10, 13, 16, 19, 22, 25 and
28 were in early spring, sampling periods 2, 5, 8, 11, 14, 17, 20, 23,
26 and 29 were at midseason and sampling periods 3, 6, 9, 12, 15, 18,
21, 24, 27 and 30 were at harvest.
Organic C, Total N and C/N Ratio
Organic C and total N contents of both soils generally decreased
during the period of observation (Figure 2). The correlation coef-
ficients between sampling period and organic C and between sampling
period and total N in each soil were highly significant.
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Organic C
Calculations from regression equations (Tables 4 and 5) showed
an absolute decrease of 0.207% organic C in Mhoon topsoil and an
absolute decrease of 0.297% organic C in Jeanerette topsoil during
the 13-year period. The relative decreases were 27% in the Mhoon
topsoil and 23% in the Jeanerette topsoil.
In Table 6, it may be seen that organic C in the B horizon of the
Mhoon soil increased from 0.432 to 0.505%. The difference approached
statistical significance. Data from the C horizon revealed an increase
in organic C, from 0.309 to 0.408%, which was statistically significant.
With the topsoil, B horizon and C horizon samples representing
2,000,000, 3,000,000 and 3,000,000 pounds of soil or soil material per
acre, respectively, calculations showed a net increase of 1,020 pounds
per acre in organic C content, which equated to an average increase
of 2.7% organic C in the three Mhoon horizons.
At the end of the study, organic C contents of the B and C horizons
in the Jeanerette soil were statistically lower than at the beginning of
the study (Table 6). Calculations indicated losses of 5,940 pounds
of organic C per acre from the topsoil, 6,780 pounds per acre from
the B horizon and 480 pounds per acre from the C horizon, or a
total loss of 13,200 pounds per acre, which was equivalent to a 20%
loss of organic C from the three Jeanerette soil horizons.
When considering comparable horizons, data in Tables 4, 5 and 6
show that organic C was higher in the Jeanerette soil than in the
Mhoon soil. The organic C content of the three horizons of the Mhoon
soil changed only in profile distribution and very little in average
amount. In the Jeanerette soil, the general constancy at a low level
normally expected for organic C content of soils row cropped con-
tinuously did not occur, probably due to the relatively high initial
organic C content.
Total N
The regression equations (Table 4 and 5) indicated an absolute
decrease of 0.021% total N in Mhoon topsoil and an absolute decrease
of 0.024% total N in Jeanerette topsoil. The relative decreases were
25% in the Mhoon topsoil and 23% in the Jeanerette topsoil.
The total yield of sugarcane for the 10 crops on the Mhoon soil was
287 tons per acre. The average amount of total N in sugarcane plants
per ton of millable cane, 4.24 pounds, has been reported in Louisiana,
and the amount of N leaving the fields in millable cane and trash
and by means of N loss from normal burning was approximately
2.67 pounds per ton of millable cane (17). Calculations from these
data show that the millable cane and trash and normal burning ac-
counted for removal of approximately 766 pounds of N per acre from
the Mhoon silt loam. The total amount of N added in fertilizer during
the 10-crop years was 1,320 pounds per acre. Although approximately
15
Table 4. Correlation coefficients (r) and linear regression
equations for the relationship between topsoil sampling
periods (X) and soil chemical properties (Y) of Mhoon
silt loam.
Soil variable
Correlation
coefficients (r)
Linear regression
equations
Organic C -0.781'"^* Y=0.758 - 0.0069X
Total N -0.809*^' Y=0.084 - 0.0007X
C/N ratio -0.238 Y=9.1 - 0.0167X
"Soil" S -0.111 Y=82 - 0.09X
Ext. S -0.395* Y=17 - 0.0841X
N/"Soil" S ratio -0.585** Y=10.2 - 0.0665X
PH -0.556** Y=6.1 - 0.0170X
Total P -0.920** Y=506 - 2.51X
Ext. P (Modified Bray 1) -0.810** Y=24 - 0.4016X
Ext. P (Modified Bray 2) -0.016 Y=198 - 0.0116X
Total K 0.203 Y=1.79 + 0.0008X
Ext. K 0.142 Y=65 + 0.1380X
Total Ca -0.527** Y=0.441 - 0.0013X
Ext. Ca 0.345 Y=1446 + 3.18X
Total Mg 0.612** Y=0.287 + O.OOllX
Ext. Mg 0.713** Y=277 + 2.91X
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Table 5. Correlation coefficients (r) and linear regressi
equations for the relationship between topsoil sampling
periods (X) and soil chemical properties (Y) of
Jeanerette silt loam.
Correlation Linear regression
Soil variable Coefficients (r)
equations
Organic C -o.ygi'^'^-
0 0099X\J » \J\J J ^ xi.
Total N -0.880** Y=0.105
- 0.0008X
C/N ratio 0.025 1=11. D
+ n nm 4x
"Soil" S -0.847**
\T TOO _ 1 94X
Ext. S -0.877** Y
= Z J -
N/"Soil" S 0.375*
V— 7 Q 4- 0 0709X
pH -0.394* Y= /
. U - VJ , UW O vj/v
Total P -0.913**
^ 90X
Ext. P (Modified Bray 1) / -0.105
v-9n -1 —zu 0 .0454X
Ext. P (Modified Bray 2) -0.605** Y=137
0.7604X
Total K 0.185
Y=l.Db -r
Ext. K -0.563*
' Y=62 0.3237X
Total Ca -0.475* Y=0.520
-
. 0.0008X
Ext. Ca -0.678** Y=2558
-
- 13.19X
Total Mg -0.854** Y=0.309
-
- 0.0018X
Ext. Mg -0.901** Y=550
-
- 5.22X
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554 more pounds of N were added in fertilizer than were removed
from the field in millable cane and by burning, the regression equa-
tion (l able 4) showed 420 pounds per acre loss of N from the top-
soil.
Mhoon samples from the B horizon indicated no statistically
significant change in total N content, but a statistically significant
increase was noted in the samples from the C horizon (Table 6).
Since the samples from the C horizon represented approximately
3,000,000 pounds of soil, the absolute increase in total N at that
depth, ().()()9%, accounted for about 270 pounds increase in N per
acre in that horizon. Further calculations with fertilizer data and with
data from Mhoon topsoil and C horizon samples indicate an approxi-
mate loss of 1,470 pounds of soil and fertilizer N per acre during the
13 years of crops and fallow^ing. Since 766 pounds of N per acre were
removed in millable cane and trash and by burning, 704 pounds of
N per acre, or an average of 54 pounds of N per acre per year, were
removed from the soil by other means. Notwithstanding gains and
losses of N by various means, the average total N in the three Mhoon
horizons decreased 3.1% during the study.
The total yield of sugarcane for the 10 crops on the Jeanerette soil
was 294 tons per acre. Calculations similar to those used to approxi-
mate the N status in the Mhoon soil indicated that millable cane and
trash and normal burning accounted for removal of about 785 pounds
of N per acre from the Jeanerette soil. The total amount of N added
in fertilizer to the Jeanerette soil during the 10 crop years w^as 1,320
pounds per acre; consequently, about 535 more pounds of N were
added in fertilizer than were removed from the field in millable cane
and by burning. Data indicating the N status of samples from the
B and C horizons in the Jeanerette soil (Table 6) showed statistically
lower amoimts of total N in each horizon. Calculations with all N data
from the Jeanerette experiment indicate a decrease of 2,220 pounds
of soil and fertilizer N per acre during the 13 years of crops and
fallowing. Since 785 pounds of N per acre were removed in millable
cane and trash and by burning, 1,435 pounds of N per acre, or about
110 pounds of N per acre per year, were removed from the soil by
other means. The average total N in the three Jeanerette horizons de-
creased 15%.
C/N ratio
The organic C and total N contents of topsoils at each location
decreased approximately to the same degree; consequently, the C/N
ratios did not vary significantly during the study (Tables 4 and 5).
The C/N ratios in the Mhoon topsoil were generally lower than in
the Jeanerette topsoil. It may be noted in Table 6 that the C/N ratios
in the B horizon of the Mhoon soil and in the C horizon of the Jean-
erette were statistically wider at the end than at the beginning of the
experiments.
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"Soil" S, Extractable S and N/"Soil" S Ratio
'Soir S
It can be seen in Figure 3 that a highly significant relationship
was found between "Soil" S in the topsoil and sampling period at each
location. In the Mhoon soil, the linear relationship was not significant
(Table 4), but the highly significant quadratic equation, derived from
the data, indicated a general decrease in "Soil" S during the early part
of the study and an increase from the lowest level during the latter part
of the study. It may be noted that "Soil" S contents of the B and C
horizons in the Mhoon soil (Table 6) were higher at the end of the
study. Since no samples were taken from these horizons between the
sampling periods in 1960 and 1972-73, it was not possible to deter-
mine when the increases occurred. The average "Soil" S in the three
Mhoon horizons was 9.6% higher when the experiment ended. It
appears that the increases in S content of the Mhoon soil were due
to atmospheric release of S from relatively new plants and general
industrial activity in the vicinity, primarily along the Mississippi
River and Bayou Lafourche.
As illustrated in Figure 3, the "Soil" S in the Jeanerette topsoil
generally decreased, and significantly lower amounts were also found in
the B and C horizons at the end of the study (Table 6). The cal-
culated decrease in the topsoil was 37 ppm, or 28%. With decreases
of 37 ppm, or 74 pounds per acre, in Jeanerette topsoil, 7 ppm,
or 21 pounds per acre, in the B horizon, and 5 ppm, or 15 pounds per
acre, in the C horizon, the approximate loss from the Jeanerette soil
from the three horizons was 110 pounds per acre, 8.5 pounds of S per
acre per year, or 16%.
The S leaving Louisiana fields in millable cane and trash was
reported at about 0.60 pound per ton of millable cane when the cane
received fertilizer S (18). From four years of data (7-/), it was found
that about 0.35 pound of S was contained in each ton of millable
cane and trash when the cane received no fertilizer S. Since the pro-
duction of cane in the Jeanerette soil during the 10-crop years was
294 tons, the amount of S leaving the field in millable cane and trash
was about 103 pounds per acre during the study.
Since the loss of S from the Jeanerette soil (110 pounds) was
about equal to the amount for which an accounting may be made due
to the amount removed from the field in millable cane and trash
(103 pounds), it was concluded that any gain in S from the atmosphere
and other sources was approximately equal to the loss by runoff,
through leaching to horizons below those sampled, and/or losses to
the atmosphere due to burning of trash or by other means.
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Extractoble S
In both Mhoon topsoil and Jeanerette topsoil, extractable S was
negatively associated with samphng period (Tables 4 and 5 and Figure
4). At the end of the study, the S extractable from B and C horizons
of the Mhoon soil was higher and was generally associated with the
increase in "Soil" S. The B horizon of the Jeanerette soil contained a
significantly higher amount of extractable S, but the C horizon coa-
tained a significantly lower amount of extractable S when the experi-
ment ended (Table 6).
N/"So//" S ratio
In Tables 4 and 5, it may be noted that there was a highly
significant decrease in the N/"Soil" S ratio of the Mhoon topsoil and that
a significant increase in the NV'Soil" S ratio occurred in the Jeanerette
topsoil. In the Mhoon soil, the ratio narrowed significantly in the B
horizon and the smaller ratio in the C horizon approached significance
(Table 6). The smaller ratios in the three Mhoon horizons were due
primarily to increases in S. The wider N/"Soil" S ratio in the Jean-
erette topsoil was due to a greater relative loss of S than N.
Total and Extractable P
Total P
It can be seen in Figure 5 that total P in Mhoon topsoil and
Jeanerette topsoil generally decreased throughout the study. Calcu-
lations using the regression equations (Tables 4 and 5) showed that
the decreases were 75 ppm, or 150 pounds per acre, in Mhoon topsoil
and 57 ppm, or 114 pounds per acre, in Jeanerette topsoil. Relative
to the total P in the soils at the beginning of the study, the decreases
were 15% in the Mhoon topsoil and 15% in the Jeanerette topsoil.
Data in Table 7 show that significant decreases in total P oc-
curred in the B horizons of both soils and that differences in the C
horizons were not statistically significant. The decrease in the B hori-
zon of the Mhoon soil was 54 ppm, or 162 pounds per acre. The de-
crease in the B horizon of the Jeanerette soil was 43 ppm, or 129
pounds per acre.
The average amount of P leaving Louisiana fields in millable cane
and trash was reported to be equivalent to about 1 pound of P2O5
per ton of millable cane (7 7). Considering P content and yield of cane,
P equivalent to 287 pounds of P2O5 and 294 pounds of P2O5 was
removed from the Mhoon and the Jeanerette soil, respectively.
The loss in total P from the Mhoon soil was equivalent to 716
pounds of P2O5 per acre from the topsoil and the B horizon. Similar
calculations with data from Jeanerette soil indicated a loss in total
P equivalent to 557 pounds of P2O5 per acre.
From these data it may be seen that the loss of P in the Mhoon soil
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by means other than in miUable cane and trash was equivalent to 429
pounds of P2O5 per acre during the 13-year period, or an average
of about 33 pounds per acre per year. The calculated loss from the
Jeanerette soil by means other than in millable cane and trash was 263
pounds of P2O5 per acre, or 20 pounds per acre per year.
The average losses in total P from the three horizons were 7.5%
in the Mhoon soil and 8.8% in the Jeanerette soil.
Very small quantities of P are normally lost from soils in drainage
water, but heavy losses may occur through erosion since P is con-
tained largely in organic matter and smaller-sized soil particles {24).
It appears that most of the losses in P from the Mhoon and Jeanerette
soils by means other than in millable cane and trash occurred as a re-
sult of wind and water erosion. The ash resulting from burning of cane
trash during harvest contains substantial quantities of mineral ele-
ments and is susceptible to loss by both wind and water erosion.
The analysis of P in runoff water from fields frequently is misleading
in that it is accomplished by a rapid method designed to measure
only ionic P and not the P in soluble and insoluble organic matter
and smaller-sized soil particles transported in the runoff water.
The loss of P from each of the two soils was moderate when con-
sidering the three horizons as a unit, i.e., the growing medium for
roots. The depletion rates of P in the topsoil and B horizons at
each location, however, were relatively high and were generally pro-
portional to the quantity of roots in those horizons. Application of P
in the topsoil and upper portion of the B horizon at rates of P
equivalent to 40 to 60 pounds of P2O5 per acre each crop year
should be adequate to maintain the soil P at a constant level. Since
the total P in soils cropped to sugarcane in Louisiana is low, lack
of attention to maintenance of adequate levels of P in soils could
result in a serious degradation in the general soil fertility status of
the soils.
ExUociable P
Results from work with Mhoon topsoil using the modified Bray
1 method showed a highly significant decrease in the extractable P
during the sampling period but no significant relationship when the
modified Bray 2 method was used (Table 4 and Figure 6).
The P in the Jeanerette topsoil extracted by the modified Bray 1
method was not significandy related to the sampling period. The P
extracted by the modified Bray 2 method, however, was negatively
related to the sampling period (Table 5).
Generally, the amounts of P extracted by the modified Bray 1 method
from the B and C horizons in the Mhoon and the Jeanerette soils
were too low to be of practical significance. It may be noted, however,
that P extractable from the B and C horizons by the modified Bray 2
method was significantly lower at the end of the sampling period in
both soils (Table 7).
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Total and Extractable K
Tofoi K
Although there were some indications of small increases in total
K contents of the topsoil during the period of sampling at each loca-
tion, the relationships were not statistically significant.
The total K contents of the B and C horizons of both soils were
statistically lower at the end of the sampling period (Table 7). In the
iMhoon soil, the absolute decrease in total K noted in the B horizon
was 0.34%, or 10.200 pounds of K per acre, and in the C horizon the
absolute decrease was 0.11%, or 3,300 pounds per acre. The absolute
decreases of total K in the B and C horizons of the Jeanerette soil
were 0.1(3%,, or 4,800 pounds per acre, and 0.19%, or 5,700 pounds
per acre. respecti\ ely.
The K content of millable cane and trash in Louisiana is equiva-
lent to about 3.5 pounds of K2O per ton of cane (7 7). Considering
K content and yield of cane, K equivalent to 1,004 pounds of K2O
per acre was removed from the Mhoon soil and K equivalent to
1,029 pounds of K2O per acre was removed from the Jeanerette soil
in harvested cane.
The losses in total K from the Mhoon soil were equivalent to
12.289 pounds of K2O per acre from the B horizon and 3,976 pounds
of K2O per acre from the C horizon. Losses in total K from the
Jeanerette soil were equivalent to 5.783 pounds of K2O per acre from
the B horizon and 6,867 pounds of K2O per acre from the C horizon.
From these data it may be seen that the loss of K from the three
Mhoon horizons was equivalent to 16,265 pounds of K2O per acre
during the 13-year period. Calculated loss from the three Jeanerette
horizons was 12,650 pounds of K2O per acre. Although the losses
of K from the soils studied appear to be high, they represent de-
creases of only 9.1% in the Mhoon soil and 7.8%, in the Jeanerette
soil during the 13 years at each location.
The total K content of soils cropped to sugarcane in Louisiana is
high but the portion available to the crop is low {17, 28). The
primarv concern at present with regard to K fertilization of sugarcane
in Louisiana shoidd be whether economic returns may be realized
from K applied in fertilizers.
Exhacioble K
The amount of extractable K in the Mhoon topsoil did not
change significantly. Extractable K in the Jeanerette topsoil decreased
during the study (Table 5 and Figure 7).
In the Mhoon soil at the end of the study, extractable K was
statistically lower in the B horizon but was statistically higher in the
C horizon (Table 7). In the Jeanerette soil at the end of 13 years, ex-
tractable K had not changed significantly in the B horizon but had
increased in the C horizon.
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Total and Extractable Ca
Tofoi Co
The amount of total Ca in the topsoil at each location gen-
erally decreased. The regression eqtiations (Tables 4 and 5) indi-
cated 0.039%, or 780 poinids per acre, loss horn Mhoon topsoil and
0.024%, or 480 pounds per acre, loss h om Jeanerette topsoil.
In the Mhoon soil, total Ca content increased significantly in the
B horizon but decreased significantly in the C horizon (Table 7). Cal-
culations indicate a net loss of 2,280 pounds of Ca per acre, or 6.6%,
from the Mhoon horizons studied. The apparent reason for some of the
increase in total Ca in the B horizon of the Mhoon soil may be more
clearly shown under the discussion of total xMg in the Mhoon soil.
In the Jeanerette soil, total Ca in the B horizon decreased sig-
nificantly but no significant change occurred in the C horizon
(Table 7). The loss of Ca from the topsoil and B horizon was 1,860
pounds per acre, which is equivalent to a decrease of 4.7% in the three
Jeanerette horizons.
An average of about 0.46 pound of Ca is contained in each ton of
millable cane and accompanying trash in Louisiana {14, 18, 29).
From cane yield and Ca content data, it was estimated that the
amount of Ca removed by harvested cane was about 132 pounds
per acre from the Mhoon soil and 135 pounds per acre from the
Jeanerette soil.
The total loss of Ca from the three horizons of the Mhoon soil
was equivalent to 3,192 pounds of CaO per acre, and the loss from
the Jeanerette soil was equivalent to 2,604 pounds of CaO per acre.
It was determined that the loss of Ca from the Mhoon soil by
means other than in millable cane and trash was equivalent to 3,007
pounds of CaO per acre during the 13-year period, or an average
of 231 pounds of CaO per acre per year. The loss of Ca from the
Jeanerette soil by means other than in millable cane and trash was
equivalent to 2,415 pounds of CaO per acre, or 186 pounds of CaO
per acre per year.
Exfrocfobie Co
Results from analyses of the Mhoon topsoil samples did not show
a significant relationship between the extractable Ca and the sam-
pling period. However, extractable Ca in the Jeanerette topsoil de-
creased during the study (Table 5).
Extractable Ca in the B horizon of the Mhoon soil decreased
significantly but an increase in the C horizon, was not significant
at the 5% level of probability. The small decreases of Ca extractable
from the B and C horizons of the Jeanerette soil were not statistically
significant ( I able 7).
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Total and Extractable Mg
Total Mg
A highly significant relationship was found between total Mg in
the topsoil and sampling period at each location (Tables 4 and 5).
From the regression equations, it was noted that the amount of total
Mg in the Mhoon topsoil increased 0.033%, or 660 pounds per
acre, and that total Mg content of the Jeanerette topsoil decreased
0.054%, or 1,080 pounds per acre.
The amount of total Mg decreased in the B horizon of the Mhoon
soil but did not change significantly in the C horizon (Table 7).
Calculations showed that there was a net loss of 2,940 pounds of
total Mg per acre, or a decrease of 8.8%, in the three Mhoon horizons.
The increase in total Mg content of Mhoon topsoil probably was
due to some admixture of soil from the B horizon with topsoil during
fallow plowing and/or cultivation of the crop. This appears plausible
when it is noted in Table 7 and in Table 14 (in the Appendix) that
the total Mg was higher in the Mhoon B horizon than in the Mhoon
topsoil. Additionally, in Tables 7 and 14, it can be seen that there
was less total Ca in the Mhoon B horizon than in the Mhoon topsoil
at the beginning and that the values were approximately equal at the
end of the experiment, thus indicating a possibility of some mixing
of Ca in the two horizons.
Total Mg in the B and C horizons of the Jeanerette soil de-
creased significantly (Table 7). The absolute decrease in Mg from
the three Jeanerette horizons was 6,540 pounds per acre, which was
equivalent to a relative decrease of 19%,.
The average Mg content of millable cane and trash in Louisiana
is about 0.51 pound per ton of millable cane {N , 18, 29); hence about
146 pounds of Mg were removed from the Mhoon soil and 150 pounds
of Mg were removed from the Jeanerette soil in harvested cane.
The average decrease in Mg content of the three Mhoon horizons
was equivalent to 4,875 pounds of MgO per acre. Data from the
Jeanerette soil showed a decrease in total Mg equivalent to 10,843
pounds of MgO per acre.
The loss of Mg from the three Mhoon horizons by means other
than in millable cane and trash was equivalent to 4,633 pounds of
MgO per acre during the 13 years, or an average of 356 pounds per
acre per year. Similar calculations indicated a loss of 10,594 pounds
per acre from the three Jeanerette horizons, or an average loss of 815
pounds of MgO per acre per year.
Extroctoble Mg
The amount of extractable Mg increased in the Mhoon topsoil
but decreased in the Jeanerette topsoil (Tables 4 and 5).
In Table 7, it may be seen that the amounts of extractable Mg in
the B and C horizons of the Mhoon soil were significantly lower at
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the end of the study. The amounts of extractable Mg m the B and
C horizons of the Jeanerette soil did not change significantly.
Soil pH
The topsoil pH in both soil types generally decreased. The correla-
tion coefficient between pH of the Mhoon topsoil and sampling period
was highly significant and the correlation coefficient between pH
of the Jeanerette topsoil and sampling period was significant at the
5% level of probability (Tables 4 and 5).
At the end of the experiments, the soil pH values in the B and
C horizons of the Mhoon soil were generally lower while those of
the B and C horizons of the Jeanerette soil had not changed appre-
ciably (Tables 12 and 13 in the Appendix).
Correlations
Tables 8 and 9 contain correlation coefficients among chemical
properties of Mhoon topsoil and Jeanerette topsoil.
The organic C and total N were highly correlated in both soils.
Organic C and "Soil" S were significantly correlated in the Mhoon soil
and, in the Jeanerette soil, were correlated to a highly significant
degree. The correlation coefficient between total N and "Soil" S in
the Mhoon soil (0.306) was not statistically significant, but the
correlation between total N and "Soil" S in the Jeanerette soil was
highly significant.
It is interesting to note that correlations between organic C and
total P were highly significant in both soils. This suggests that a rela-
tively high portion of the soil P was contained in the soil organic
matter.
It may be noted that soil pH was not significantly related to total
Ca and Mg contents of either soil but was related to extractable
Ca and Mg in the Jeanerette soil.
No significant relationship between "Soil" S and extractable S was
found in the Mhoon soil, but the relationship was highly significant
in the Jeanerette soil.
The relationships between total P and extractable P (Bray 1) in
the Mhoon soil and between total P and extractable P (Bray 2)
in the Jeanerette soil were highly significant. Total K and extractable
K were not significantly related in either soil. Total Ca was significant-
ly related to extractable Ca in the Jeanerette soil. Correlations be-
tween total Mg and extractable Mg were highly significant in both
soils.
Other significant relationships among chemical properties were
noted which may be characteristics of each soil. However, incon-
sistencies between comparable correlation values from the two soils
precluded generalizations which could apply to both soils.
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SUMMARY AND CONCLUSIONS
An investigation was made to determine the influence of crop-
ping soils to sugarcane fertilized with N on macronutrient and or-
ganic C content of soils and soil pH. The study was conducted on a
Mhoon silt loam during a 13-year period beginning in 1960 and on
a Jeanerette silt loam during a 13-year period beginning in 1959. Top-
soil samples were taken in early spring, at midseason and at harvest
during 10 crop years. The soil was fallowed three years. Soil samples
were taken from the B and C horizons at the beginning and at the
end of the study.
During the study there was a general decrease in the organic C
content of the topsoil. In the Mhoon topsoil, organic C content de-
creased 27% and in the Jeanerette topsoil the decrease was 23%.
Since there was an increase in organic C content in each of the two
lower Mhoon horizons, the weighted average of organic C in the
three Mhoon horizons was 2.7% higher at the end than at the beginning
of the study. The organic C contents of the B and C horizons in the
Jeanerette soil were statistically lower at the end than at the begin-
ning of the study. The average decrease in the organic C content of
the'three Jeanerette horizons was 20%. The organic C content of
the Jeanerette soil was relatively high, and although it decreased
during the study, it did not reach the low and relatively constant
level normally expected in soils that are row cropped continuously.
General decreases in total N contents of topsoil at each location
were
observed. The decreases were 25% in the Mhoon topsoil and 16 /o
in the Jeanerette topsoil. At the end of the experiment, the total N
content of the B horizon in the Mhoon soil had not changed sig-
nificandy, but an increase in total N had occurred in the C horizon.
Although 554 more pounds of N were added in fertilizer than were
removed in miUable cane and trash and by burning, the average
total N content of the three Mhoon horizons was 3.1% lower at
the end of 13 years. The B and C horizons of the Jeanerette soil con-
tained statistically lower amounts of total N at the end of the
experiment. The loss of total N from the three Jeanerette horizons
was 15%.
^ ^
It was concluded that organic G and total N contents ot the
Jeanerette soil were depleted at a serious rate, even though fer-
tilizer N was applied at recommended rates. When considering the
three horizons as a unit, the changes in amounts of organic G and
total N in the Mhoon soil were small, but losses from the topsoil
were substantial.
The "Soil" S was defined as the combined organic, oxidizable
inorganic and soluble sulphate S in soils. The "Soil" S content of the
Mhoon topsoil decreased during the first few years, but an increase
from the lowest level occurred during the latter part of the
study.
Since increases in the B and G horizons occurred, the average Soil
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S in the three Mhoon horizons was 9.6% higher at the end of the
study, due apparently to atmospheric S from industrial activity in the
area.
The "Soil" S content of the Jeanerette topsoil decreased, and
lower amounts were also found in the B and C horizons. The average
"Soil" S in the Jeanerette horizons was 16% lower after 13 years.
The rate of depletion of S from the Jeanerette soil was high when
compared with the amount in the soil. However, since the loss was
about equal to the amount removed from the field in millable cane
and trash, it was concluded that any gain in S from the atmosphere
and other sources was approximately equal to losses by leaching and
other means. An application of S at the rate of 10 pounds per acre
to the Jeanerette soil during each of the 10 crop years would have
approximately equalled the amount of S removed in millable cane
and trash (103 pounds), but a higher rate probably would have
been required to maintain a constant amount of S in the soil, due to
efficiency of uptake, leaching and other loss factors.
The amount of total P decreased in Mhoon topsoil and Jeanerette
topsoil. The loss from the topsoil was 15% in each soil type. Total
P content decreased in the B horizon of each soil type. No statistically
significant change occurred in total P content of the C horizon at
either location. At the end of the investigation, the average losses
of total P from the three horizons of the Mhoon and Jeanerette
soils were 7.5 and 8.8%, respectively.
The total K contents of topsoil did not change statistically during
the sampling period at either location. The amounts of total K in
the B and C horizons were statistically lower in each soil type at the
end of the study. The losses of total K from the three horizons of
the Mhoon and the Jeanerette soils averaged 9.1 and 7.8%, respec-
tively.
Losses in total Ca and Mg contents of both soils occurred. The
decreases in total Ca were 6.6% in the Mhoon soil and 4.7% in
the Jeanerette soil. The total Mg decreased 8.8% in the Mhoon soil
and 19% in the Jeanerette soil.
The depletion rates of P, K, Ca and Mg in each soil type were
substantially greater than could be predicted based on the removal
of these elements in millable cane and trash.
The correlation between pH of Mhoon topsoil and sampling
period, or sequential time of sampling from the beginning to the end
of the study, (-0.556) was highly significant and the correlation be-
tween pH of Jeanerette topsoil and sampling period (-0.394) was
significant at the 5% level of probability. The pH of the B and C
horizons of the Mhoon soil decreased significantly, while the pH values
from the B and C horizons of the Jeanerette soil showed no significant
changes.
In the Mhoon topsoil, there was a significant negative relationship
between extractable S and sampling period and a highly significant
36
negative relationship between extractable P (modified Bray 1 method)
and sampling period. Extractable Mg in the Mhoon topsoil was
positively related to the sampling period. In the Jeanerette soil,
the
amounts of extractable S, P (modified Bray 2 method), K, Ca and
Mg showed significant or highly significant negative relationships
to the sampling period. .
Significant positive correlations were obtained between organic
and total N in the topsoil at both locations, and between total N and
"Soil" S in Jeanerette topsoil. The highly significant positive corre-
lation between the organic C and total P in the topsoil at each
location suggests that a high portion of soil P was contained in soil
organic matter. The topsoil pH was not significantly related to the
total Ca and Mg contents at either location but was positively re-
lated to extractable Ca and Mg in the Jeanerette soil.
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APPENDIX
Table 10. Organic C and total N contents,
C/N ratio, "Soil" S and extractable S contents,
N/"Soil" S ratio and pH of samples from the
Mhoon topsoil.
N/
Sample Organic Total C/N
no
.
C N ratio boll
% % ppm ppm
" 1 . 759 . 086 Q Qo . O oy 19 9 .
7
6.2
2 . 707 . 086 o . Z ou 1 6 10 .
8
6 .
3
3 . 811 . 08A- Q 7 10. 0 6.0
4 . . 686 . 0 /D Q n QDy u 16 8.4 5.9
5 . 671 . 077 O 7 oU 9 .
6
5.8
6 . 692 . 081 8 .
5
Q "5O J 9(1zu 9 . 6.3
7 . 707 AGO. 088 o . u oO ]_7 10. 2 6.3
8 .780 . 081 9 . D 70/ y XJ 10.3 6.3
9 . 676 . 077 Q QO . O 7
1
/ 1 X J 10. 6.0
10 . 707 A
"7 C
.0/5 7Q/ y xu 9 .
5
5.6
11 . 748 . 073 1 A 0 y u 1 7X / 8 .
1
5.6
12 . 676 .070 A ~l9 . / 7Q/ y 1
J
8 .
9
5.6
13 . 593 . 068 8 .
7
7 Q/ y 13 8 .
6
5 .
5
14 . ddU . u / u Q L 79 15 8.9 5.7
15 .666 .070 9.5 77 16 9.1 5.5
16 .759 .082 9.3 91 20 9.0 5.8
17 .691 .080 8.6 79 16 10.1 5.7
18 .645 .072 9.0 80 17 9.0 5.8
19 .593 .072 8.2 73 15 9.9 5.8
20 .574 .067 8.6 64 13 10.5 5.6
21 .527 .068 7.8 74 17 9.2 5.7
22 .536 .069 7.7 73 18 9.5 5.6
23 .552 .066 8.4 64 16 10.3 5.5
24 .557 .067 8.3 76 14 8.8 5.5
25 .572 .066 8.7 80 15 8.3 5.8
26 .614 .065 9.4 90 17 7.2 6.0
27 .614 .065 9.4 86 12 7.6 5.9
28 .552 .067 8.2 84 17 8.0 5.9
29 .607 .072 8.4 93 14 7.7 5.6
30 .572 .065 8.8 84 13 7.7 5.4
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Table 11. Organic C and total N contents, C/N ratio,
"Soil" S and extractable S contents, N/"Soil" S
ratio and pH of samples from the Jeanerette topsoil.
imple Organic Total C/N
no
.
C N ratio
31
%
1.281
%
.101 12.7
32 1.287 .103 12.5
33 1.225 .100 12.3
34 1.174 .100 11.7
35 1.256 .101 12.4
36 1.266 .099 12.8
37 1.174 .096 12.2
38 1.194 .098 12.2
39 1.197 .097 12.3
40 1.204 .096 12.5
41 1.240 .105 11.8
42 1.307 .105 12.4
43 1.256 .092 13.7
44 1.276 .095 13.4
45 1.157 .089 13.0
46 1.143 .089 12.8
47 1.153 .090 12.8
48 1.276 .095 13.4
49 1.090 .089 12.2
50 1.204 .092 13.1
51 1.053 .091 11.6
52 1.132 .091 12.4
53 .091 12.3
54 1.204 .091 13.2
55 1.001 .080 12.5
56 .976 .079 12.4
57 .925 .078 11.9
58 .997 .080 12.5
59 .987 .080 12.3
60 .976 .079 12.4
'Soil" Ext.
N/
"Soil" S
ratio pH
ppm ppm
125 0 /i R 1o • ± 7 .0
121 O.J 7 .
0
118 Z Z P, So . _> 7 .
122 9 1Zl o . 7 .
122 9 1Zl O.J 6 .
9
lib 9 nzu 7 Q 6 .
8
TO/124 1 Qly 1 1I.I 7.0
10/,lz4 90zu 7 .
9
7.0
121 1 o19 o . u 7 .
0
125 9 /,Z4 7 7I.I 7.0
124 9 1Zl 8 .
5
7.0
125 9r\zu R 4 6.9
129 9 nZU 7 1/ . 1 6 .
7
115 1 /. R 6.4
124 13 7 9 6 .
6
111 14 O . U 7
106 12 o . 3 6 .
109 1 A1^+ 8 .
7
6.5
103 16 8.6 7.0
103 14 8.9 6.7
103 15 8.8 6.8
108 15 8.4 6.7
113 13 8.1 6.6
118 15 7.7 6.4
99 13 8.1 7.0
89 10 8.9 6.9
95 14 8.2 6.7
93 12 8.6 6.9
92 10 8.7 7.0
85 12 9.3 6.7
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Table 12. Organic C and total N contents, C/N ratio,
"Soil" S and extractable S contents, IJ/"Soil" S
ratio and pH of samples from the Mhoon B
and C horizons.
— -
^-p
Sample Orpanic Total C/N S "Soil" S
no. C N ratio "Soil" Ext. ratio pH
% % ppm ppm
Illioon B horizon, 1960
61 .379 .059 6.4 55 10 10.7 6.8
62 .379 .059 6.4 55 10 10.7 6.9
63 .379 .059 6.4 52 9 11.3 6.8
64 .426 .062 6.9 58 11 10.7 6.8
65 .402 .057 7.1 59 11 9.7 6.8
66 .473 .060 7.9 59 10 10.2 7.0
67 .391 .068 5.8 73 13 9.3 6.7
68 .520 .068 7.7 59 11 11.5 6.8
69 . 543 . 063 8 .
6
69 12 9.1 6.9
X .432 .062 7.0 60 11 10.4
Mhoon B horizon,, 1972--73
97 .508 .058 8.8 65 13 8.9 6.5
98 .567 .060 9.5 66 16 9.1 6.6
99 .567 .059 9.6 59 13 10.0 6.5
100 .590 .059 10.0 65 18 9.1 6.4
101 .402 .055 7.3 65 15 8.5 6.8
102 .496 .057 8.7 58 18 9.8 6.5
103 .470 .056 8.4 69 14 8.1 6.6
104 .520 .058 9.0 60 12 9.7 6.5
105 .426 .056 7.6 73 14 7 . 7
X .505 .058 8.8 64 15 9.0
Mhoon C horizon, 1960
70 .314 .046 6.8 52 11 8.8 7.5
71 .257 .045 5.7 42 8 10.7 7.5
72 .285 .037 7.7 42 10 8.8 7.4
73 .257 .037 7.0 45 8 8.2 7.3
74 .328 .045 7.3 43 10 10.5 7.2
75 .314 .040 7.9 40 13 10.0 7.5
76 .370 .049 7.6 58 12 8.4 7.2
77 .314 .045 7.0 53 8 8.5 7.3
78 . 342 .043 8.0 55 11 7 .
8
7.5
X .309 .043 7.2 48 10 9.1
bihoon C horizon , 1972-73
106 .483 .051 9.5 71 14 7.2 7.0
107 .483 .058 8.3 73 12 7.9 6.9
108 .483 .053 9.1 65 13 8.2 6.9
109 .342 .050 6.8 60 12 8.3 7.2
110 .342 .052 6.6 65 13 8.0 7.0
111 .426 .054 7.9 58 12 9.3 7.1
112 .370 .052 7.1 56 10 9.3 7.1
113 .342 .049 7.0 60 12 8.2 7.4
114 .398 .052 7.7 55 13 9.5 7.1
X .408 .052 7.8 63 12 8.4
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Table 13. Organic C and total N contents
,
_C/N ratio
"Soil" S and extractable S contents, N/"Soil" S
ratio and pH of samples from the
Jeanerette B and C horizons.
Sample Organic Total
no. C N _
C/N S
ratio "Soil"
ppm
Jeanerette B horizon, 1959
H/
'Soil" S
ratio pH
79 .7 36 .062 11. 9 71 11 8. 7
80 .877 .070 12. 5 77 12 9. 1
81 .877 .065 13. 5 77 11 8
4
82 .905 .074 12 2 83 11 8 9
83 .919 .076 12 1 81 11 9
4
84 .793 .067 11 8 75 12 8 9
85
86
.877 .071 12 4 83 12 8 6
.863 .068 12 7 75 13 9 1
87 .764 .068 11 2 80 13 8 5
X .845 .069 12 .3 78 12 8
.8
Jeanerette B horizon, 1972-73
115 .342 .061 5. 6 75 15
8. 1 7 4
116 .342 .060 5 7 68 13
8 8 7 5
117 .426 .061 7 0 71 13 8
6 7 4
118 .933 .060 15 6 75 14
8 0 7 5
119 .567 .068 9 8 75 14
9 1 7 4
120 .624 .068 9 2 75 15 9
1 7 3
121 .962 .068 14 2 74 13 9
2 7 .3
122 .962 .062 15 5 62 14 10
.0 7 .5
123 .426 .061 7 .0 66 14 9
.2 7 .5
.620 .063 10 .0 71 14 8 .9
Jeanerette C horizon, 1959
88 .454 .050 9.1 61 15
89 .483 .062 7.8 71 15
90 .511 .053 9.6 59 16
91 .553 .057 9.7 61 13
92 .483 .065 7.4 65 12
93 .483 .054 8.9 65 14
94 .511 .064 8.0 69 15
95 .539 .056 9.6 65 14
96 .433 .057 8.5 61 15
X .500 .058 8.7 64 14
Jeanerette C horizon
,
1972-
124 .454 .046 9.9 61 11
125 .454 .047 9.7 58 9
126 .454 .049 9.3 55 11
127 .539 .051 10.6 58 11
128 .497 .053 9.4 61 10
129 .454 .050 9.1 58 9
130 .511 .051 10.0 59 9
131 .525 .054 9.7 62 10
132 .469 .053 8.9 58 10
X .484 .050 9.6 59 10
8.2 7.6
8.7 7.7
9.0 7.8
9.3 7.8
10.0 7.6
8.3 7.8
9.3 7.5
8.6 7.6
9.3 7.6
9.0
7.5 7.7
8.1 7.7
8.9 7.4
8.8 7.7
8.7 7.6
8.6 7.6
8.6 7.6
3.7 7.6
9.1 7.6
8.6
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Table 14. Total and extractable P, K, Ca and Mg contents of
topsoil samples from Mhoon silt loam.
CLLil K J-^
no
.
p K Ca Mg
Total Ext . 1 Ext. 2 Total Ext
.
Total Ext. Total Ext.
DDm Dom ppm /o ppm % ppm % ppm
510 26 204 X . O J 90 .420 1520 .314 312
2 491 26 205 1L . oU 64 .475 1499 .299 300
3 531 22 198 1J- . O J 65 .435 1357 .297 274
4 498 17 199 1JL . O J 60 .415 1469 .294 303
5 487 18 204 1X . 7 R/ o 58 .410 1499 .293 321
6 490 20 201 1X . 7 c; 67 .415 1561 .292 315
7 483 22 202 1X . 7Q 60 .445 1663 .310 329
8 473 21 197 1X . 7 A/ D 50 .440 1479 .295 272
9 508 16 195 1X . 7 A/ D 59 .470 1479 .290 293
10 480 24 205 X . OU 85 .410 1448 .286 305
11 473 22 204 11
.
7 S 79 .435 1469 .287 303
12 475 22 189 1X , 7Q 66 .440 1448 .292 309
3.3 471 20 188 11 OU 57 .430 1397 .295 296
14 462 21 188 1 , OU 61 .420 1438 .289 299
15 468 22 187 1 81. OX 64 .415 1438 .292 307
16 461 20 190 1X . 7 Q 74 .405 1367 .285 305
17 454 21 195 11
.
62 .415 1459 .293 309
18 458 18 187 1 7 Q, / y 65 .420 1397 .285 274
19 450 13 194 1 ,, O J 74 .415 1530 .317 325
20 457 14 201 i . Q, O J 68 .425 1469 .311 315
21 456 17 198 1,.81 68 .370 1438 .309 309
22 455 17 205 1,. 85 69 .405 1510 .314 343
23 442 14 202 1,.85 62 .430 1448 .317 314
24 446 16 202 1,.84 65 .425 1469 .317 326
25 450 12 205 1,.83 82 .415 1601 .329 390
26 443 15 208 1,.78 70 .380 1510 .321 356
27 442 11 202 1 .76 72 .435 1652 .325 406
28 440 12 197 1 .85 71 .390 1612 .337 389
29 442 12 193 1 .84 69 .400 1652 .342 395
30 433 12 201 1 .77 66 .400 1571 .297 371
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Table 15. Total and extractable P, K, Ca and Mg
contents of topsoil samples from
Jeanerette silt loam.
Sample
no
.
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
ppm
367
376
370
360
354
372
369
360
351
352
348
374
350
352
334
338
349
335
352
337
340
336
328
329
319
334
321
318
318
314
ppm
25
23
24
20
18
18
19
16
17
27
24
20
18
14
15
12
15
13
24
21
21
24
20
20
22
23
22
16
18
19
ppm
137
128
127
136
133
128
124
119
121
147
145
141
131
124
126
127
128
130
141
115
116
120
108
112
120
114
131
110
103
114
K Ca Mg
Total Ext
.
Total Ext
.
Total Ext.
% nnmr r % ppm %
ppm
1 . 65 70 .515 2483 .308 560
1 . 65 50 .510 2463 .305 525
1 . 68 64 .510 2607 .303 531
1 . 66 62 .510 2596 .288 544
1 . 68 56 .505 2535 .290 507
1 . 65 62 .520 2484 .299 512
1 . 65 63 .520 2524 .285 517
1 . 66 55 .535 2535 .302 518
1 AS 54 .515 2503 .301 520
61 .510 2422 .298 506
1 f,'^
_L . D J 61 .495 2412 .297 489
J- . uu 60 .540 2432 .299 495
± . u o 59 .490 2371 .287 497
J. . / w 60 . 520 2278 .288 487
1 (S9 52 .520 2391 .285 472
1 66 55 .500 2268 .288 478
1 . 68 48 .515 2484 .292 480
1 . oy 52 . 505 2340 .287 476
1
.
68 59 . 510 2114 .254 395
1 . 66 51 ,510 2176 .256 442
1 . 69 57 .500 2063 .255 386
1.65 55 .505 2114 .259 413
1.68 53 .500 2042 .258 394
1.70 58 .495 2052 .253 402
1.69 57 .510 2492 .263 445
1.69 49 .525 2258 .266 411
1.66 55 .480 2196 .258 410
1.63 52 .485 2391 .269 443
1.66 53 .510 2422 .265 419
1.65 52 .470 2155 .259 413
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Table 16. Total and extractable P, K, Ca and Mg contents
of samples from Mhoon B and C horizons.
Sample P K Ca Mg
no
.
Total Ext.l Ext. 2 Total Ext Total Ext
.
Total Ext
.
ppni ppm ppm % ppm 7/o ppm % nnmPr'"
Mhoon B horizon
,
1960
61 521 8 235 2,.00 108 0. 375 2881 0,,483 895
62 520 9 246 1,.96 87 AU .. JO J 2675 0
.
,
475 768
63 521 8 237 1,.95 111 0.,380 2593 0,.471 746
64 522 10 235 1,.99 98 0.,375 2758 0..502 811
65 532 9 239 1,.99 102 0,,360 2675 0,.484 837
66 526 8 235 2,.00 104 0,,385 2634 0,.484 737
67 504 11 206 2 .00 114 0.,345 2922 0..542 924
68 484 10 226 1,.90 80 0..395 2326 0,.431 780
69 516 9 220 1 .95 115 0..390 2902 0,.514 814
X 516 9 231 1 .97 102 0,.377 2707 0 .487 842
>moon B horizon, 1972-73
97 461 9 198 1. 69 91 0. 415 2922 0.375 555
98 464 11 200 1. 65 87 0. 405 2099 0.365 528
99 444 12 213 1. 46 82 0. 415 2017 0.353 495
100 466 12 189 1. 60 78 0.420 2428 0.361 513
101 468 10 193 1. 65 95 0. 405 2346 0.408 627
102 447 12 195 1. 63 75 0. 405 2428 0.349 519
103 469 9 202 1. 65 97 0. 395 2346 0.341 630
104 468 15 202 1.,66 78 0.,400 2058 0.352 516
105 470 11 193 1.,70 93 0.,365 2593 0.403 637
X 462 11 198 1.,63 86 0.,403 2360 0.367 558
Mhoon C horizon
,
1960
70 526 9 271 1 .86 80 0 .460 2614 0.441 979
71 518 11 293 1 .82 56 0.480 2079 0.375 855
72 480 9 295 1 .69 78 0 .515 2428 0.404 830
73 537 7 282 1 .80 67 0 .490 2346 0.403 827
74 527 7 267 1 .86 86 0 .465 2614 0.453 956
75 543 9 280 1 .79 90 0 .580 3581 0.511 947
76 531 6 259 1 .85 102 0.410 2758 0.504 934
77 520 5 275 1 .79 84 0 .455 2367 0.433 864
78 539 7 296 1 .76 73 0 .495 2449 0.412 865
X 525 8 280 1 .80 80 0 .483 2582 0.437 895
Mhoon C horizon, 1972-73
106 531 7 228 1.,65 113 0.,400 2634 0.,413 748
107 537 7 217 1.,66 101 0.,410 2758 0,,432 735
108 536 7 216 1,.67 117 0,,400 2717 0.,438 739
109 532 7 217 1..67 99 0.,415 2634 0..446 810
110 496 7 217 1,.67 106 0,.410 2593 0..435 755
111 510 6 217 1..70 113 0,.400 2675 0,.456 818
112 516 6 231 1 .69 107 0,.395 2675 0,.444 802
113 549 6 220 1 .74 101 0,.410 2840 0,.450 772
114 584 7 208 1 .73 102 0,.420 2922 0 .435 768
X 532 7 219 1 .69 108 0 .407 2716 0 .439 772
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Table 17. Total and extractable P, K, Ca and
Mg contents
of samples from the Jeanerette B and C horizons.
Sample
_____
no. Total
Ca
Ext.l Ext i Total Ext. Total Ext
ppm ppm ppm
Jeanerette
A ppm
horizon, 1959
79 272 3 93 1. 65 75
80 271 4 95 1. 65 71
81 263 2 87 1.,66 93
82 265 4 79 1.,65 67
83 241 5 75 1,.65 65
84 269 5 95 1,.66 82
85 266 4 90 1,.66 76
86 296 4 88 1 .67 72
87 288 5 113 1 .67 79
X 270 4 91 1 .66 76
0.440
0.415
0.430
0.430
0.435
0.475
0.450
0.500
0.490
3063
3105
3147
2893
2893
3823
3189
3358
4076
Total
0.420
0.406
0.420
0.422
0.376
0.436
0.403
0.415
0.454
Ext
.
ppm
1010
930
973
938
876
1016
887
928
991
0.452 3283 0.417 950
Jeanerette horizon, 1972-73
115 236 3 48 1. 51 97
116 219 3 53 1. 50 91
117 250 3 45 1. 46 91
118 227 3 33 1. 48 78
119 220 4 37 1.,53 63
120 225 4 28 1..50 71
121 237 4 33 1,,51 59
122 215 4 33 1,.48 78
123 211 4 28 1 .50 76
X 227 4 38 1 .50 78
410
400
.400
.400
.410
.420
.415
.400
.395
3337
3421
3168
3168
2915
3126
3210
3084
3041
0.356
0.379
0.363
0.348
0.310
0.310
0.292
0.342
0.340
406 3163 0.338
954
968
961
913
770
842
751
892
891
882
Jeanerette C horizon, 1959
88 404 2 118 1.71 58 0. 570
89 384 2 162 1.72 59 0. 520
90 409 2 134 1.75 72 0. 540
91 412 3 144 1.70 58 0. 480
92 407 2 179 1.71 58 0. 510
93 424 2 180 1.70 68 0.,560
94 386 2 157 1.75 67 0,,450
95 399 3 155 1.76 71 0,.520
96 414 3 157 1.75 64 0,.530
X 404 2 154 1.73 64 0 .520
Jeanerette C horizon
,
1972-73
124 394 1 142 1.53 87 .520
125 364 1 120 1.54 89 .595
126 401 1 124 1.56 89 .500
127 407 2 90 1.53 85 .480
128 389 2 92 1.53 82 .470
129 411 2 89 1.51 70 .510
130 403 3 84 1.64 79 .490
131 407 3 96 1.48 76 .530
132 396 3 101 1.50 89 .520
X 397 2 104 1.54 83 .513
2810
2644
2603
2851
2727
3058
3099
3430
2658
2810
2727
2190
2810
2851
2934
2851
2934
2851
0.574
0.497
0.548
0.536
0.482
0.523
0.445
0.464
0.511
0.421
0.440
0.427
0.398
0.387
0.393
0.401
0.382
0.401
944
950
808
880
932
1064
928
1001
1027
2875 0.509 948
2773 0.406
950
992
739
954
946
1008
917
926
1012
938
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